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　　??牶偏置圆柱体相贯线上的圆角表示方法是
CAD和计算机辅助设计中众所周知的难题牣所有的
CAD牤CAM 软件都没有这一功能牞多数使用者用各
种各样的近似方法牣经分析牞找到了严密的精确的设
计和几何造型方法牣可用于大型铸锻件 CAD 和计
算机辅助设计牣
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Abstract?The so lid modeling o f the fil le t on
the intersect ion line of tw o cylinders is a dif ficul t
problem in CAD and CAM?al l the sof t w ears have
no such funct ion?Most designers have to use vari-
ous kinds of method?This paper finds a cor rect w ay
fo r design and geome tric modeling?and finds a pre-
cise me thod to generate the fillet surfaces?Can be
applied to the CAD and CAM of machinery par ts?
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1　相贯线
?????????? 1 ??????? 1 ?
2??????????????????
∑1?x 1 =acosθ?y 1 =asinθ?z 1 =u?
nx1 =cosθ?n y1 = sinθ?n z1 =0 ?1?
∑2?y 2 =Y +bcos ?z 1 =asin ?x 1 =v?
ny2 =co s ?n z2 =sin ?n x2 =0 ?2?
??　Y ???
? 1　????????
　θ? ??? 2????????
　u?v ????
???????????????
x1 =x2?y 1 =y2?z 1 =z 2 ?3?
??????
acosθ=v?a sinθ=Y +bcos ?u =bsin ?4?
???4?? 2??θ????4?? 1?? v???
??4?? 3?? u ???????
 →θ→v
 →u
2　与两圆柱面同时接触的小球
????????? ??????????
???
x3 =rcosλcosω+xc?y 3 =rcosλsinω+yc?
z 3 =rsinλ+z c ?5?
nx3 =cosλcosω?ny3 =cosλsinω?n z3 =sinλ ?6?
??? xc?y c?z c ?????????????
???? 1? 2 ??????????? 1 ???
???
x1 =x3?y 1 =y3?z 1 =z 3 ?7?
??????
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rcosλcosω+xc =acosθ?rcosλsinω+y c =asinθ?
rsinλ+z c =u ?8?
???????? 2??????
x2 =x 3?y 2 =y3 ?z 2 =z 3
??????
rcosλ′cosω′+xc =v?r co sλ′sinω′+yc =Y +
bcos ?rsinλ′+z c =bsin ?9?
?????????????????????
??? 1????????
n3 ∥n1 co sθcosλcosω= sinθco sλsinω= 0sinλ ?10?
???
λ=0?θ=ω+π
??????? 2????????
n3 ∥n2 0
cosλ′co sω′= co s co sλ′sinω′=sin sinλ ?11?
???
co sλ′cosω′=0?ω′=π
2
??8?～??11?? 10??????? x c?y c?z c?
λ?ω?λ′?ω′?θ? ?u?v ? 11 ???????????
??????????????????????
??????????????????????
?8????9??? x c?y c?z c???
xc =acosθ- rco sλcosω=v - rco sλ′co sω′ ?12?
yc =asinθ- rcosλsinω=Y +bcos - rcosλ′sinω′
?13?
z c =u - rsinλ=bsin - rsinλ′ ?14?
?? 3????? θ? ?u?v 4???????
? ????????????????????
????????14?? u????13??θ????12?
? v?????12?～??14?????? x c?y c?z c?
3　过渡圆角
?????????????????????
??????
n?v?13?=0?n?v?23?=0 ?15?
?　vcxi cosλicosωi +vcyi co sλi sinωi +vcz i sinλi =0
?16?
vcxi cosλ′ico sω′i +vcyi co sλ′i sinω′i +vcz i sinλ′i =0
?17?
????????????????????
???????????
v
2
cxi + v2cyi + v2cz i =1 ?18?
??????? ??16?～ ??18?? 3???
??? ???????????????????
????????????
?a +r?cosθ=v?a +r?sinθ=Y +?b+r?co s ?
u =?b +r?sin 
?????
x=?a +r?co sθ?y =?a +r?sinθ?z 1 =u
???????????????????
???n?v?43?=0 ?19?
????????? ???????????
??????
vcxicosλco sω+vcyicosλsinω+vcz i sinλ=0 ?20?
?????
dxc
dt
co sλco sω+dyc
dt
cosλsinω+dz c
dt
sinλ=0
ΔxcΔt co sλcosω+Δy
c
Δt cosλsinω+Δz
c
Δt sinλ=0
x ci - xci - 1Δt cosλco sω+ yci - y ci - 1Δt cosλsinω+
z ci - z ci - 1Δt sinλ=0
?x ci - xci - 1?co sλco sω+?y ci - y ci - 1?co sλsinω+
?z ci - z ci - 1?sinλ=0
????????????????????
???????20????16????17?????
???16????17???λ?ω?????v cxi?v cyi?v cz i
?????????20?? v cxi?v cyi?v cz i??????
λ?ω??????????λ??ω??????? ω
??λ?????????????????????
??????????????????????
?????????????
l1 ∶x 1 =aco sθi?y 1 =asinθi?z 1 =ui
l2 ∶x 2 =Y +bcos i?z 1 =asin i?x 1 =vi
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